doped with 9.5 moles %. According to recent literature oxygen diffusion data. the results have been analysed taking into account the participation of different kinds of defects to the transport processes.
The grain boundary conductivity and the "composite effect" have been analysed taking into account microstructural characterizations. A maximum of ionic conductivity is observed with zirconia doped with 9.9 moles % yttrium when the amount of alumina is equal to approximatively 2 moles %. activation energy values we have obtained are , respectively : Ea =0.79 and 1.08 eV for T 7560°C Eb = 1.33 and 1.18 eV for T ~5 6 0°C For the less (3 moles % Y203) and higher doped samples (17.5 moles % Y203), the activation energy is constant in all the temperature range. The values are closed to Ea and to Eb respectively .
The results obtained with the single crystal doped with 9.5 moles % Y203 have been analysed taking into account oxygen diffusion coefficient values (Do) published recently (8) and obtained with the same single crystal we have used. The ionic conductivity ( (5) is proportional to the diffusion coefficient of oxygen and can be written as follows : These results confirm the hypothesis of isolated vacancy (VooO) at high temperature and of complex defect (~'~~,~~0 0 f a t low temperature. This analysis is consistent with the results obtained for both the high (17.5 moles % Y203) and less (3 moles % Y203) doped samples. The formation of complex defects is favourised at low temperature and high concentration defect. Indeed, for the samples doped with 17.5 moles % , the concentration of oxygen vacancy (vooo) and of (YtZr) is high , so complex defects prevail in all the temperature range and the activation energy is closed to Eb. For the less doped samples (3 moles % Y203) ,the concentration of oxygen vacancy is not enough to lead to the formation of complex defects ,so isolated vacancies prevail and the activation energy is constant in all the temperature range and closed to Ea .
B-Polycrystals
According to the previous results, the influence of the microstructure on the electrical conductivity and the composite effect have been studied with polycrystalline samples doped with 9.9 moles % Y203 and in presence of different amount of alumina. ---a-S a m~l e characterization The density of the sintered material has been found equal to 84 % of the theoretical density. SEM observations show that the sample is composed of submicronic grains, whose mean size is closed to 0.77 pm. X-Ray diffraction analysis have allowed us to identify the cubic solid solution of zirconia doped with 9.9 moles % Y203 (a = 5.1400i).
B1-

b-Electrical conductivitv measurements
The results obtained with the polycrystals (Fig.2) confirm the break in the bulk conductivity. ( y = 1 . 2 . 5 . 1 0 a n d 2 0 ) The composite effect leads to an increase of the electrical conductivity .This is due to an increase of the point defect concentration at the interface level between the insulating and the ionic conducting phases(11-13). This effect increase with the decrease of both the temperature and o i the grain size of the isolating phase. a-Characterization The density of the different samples is between 91 and 92 % of the theoretical density. The grains size is generally lower than one micron. Nevertheless, a microprobe analysis has allowed us to show anon uniform repartition of the alumina and the presence of aggregates of some microns. As previously, a X-Ray diffraction analysis has allowed us to identify the cubic solid solution of zirconia doped with 9.9 moles % 
